Escherichia coli glycerol kinase. Cloning and sequencing of the glpK gene and the primary structure of the enzyme.
The glpK gene, which codes for Escherichia coli K-12 glycerol kinase (EC 2.1.7.30, ATP:glycerol 3-phosphotransferase), has been cloned into the HindIII site of pBR322. The gene was contained in a 2.8-kilobase DNA fragment which was obtained from a lambda transducing bacteriophage, lambda dglpK100 (Conrad, C.A., Stearns, G.W., III, Prater, W.E., Rheiner, J.A., and Johnson, J.R. (1984) Mol. Gen. Genet. 195, 376-378). The DNA sequence of 2 kilobases of the cloned HindIII fragment was obtained using the dideoxynucleotide method. The start of the open reading frame for the glpK gene was identified from the N-terminal sequence of the first 22 amino acid residues of the purified enzyme, which was determined by automated Edman degradation. The open reading frame codes for a protein of 502 amino acids and a molecular weight of 56,106 which is in good agreement with the value previously determined by sedimentation equilibrium. The primary structure of the protein as deduced from the gene sequence was corroborated by the isolation and sequencing of four tryptic peptides, which were found to occur at the following amino acid locations: 173-177, 203-211, 279-281, 464-468. The N-terminal sequence of the purified enzyme shows that the enzyme undergoes post-translational processing. Restriction digestion as well as DNA sequencing of the supercoiled plasmid shows that the HindIII fragment is inserted into pBR322 such that the glpK gene is transcribed in a counterclockwise direction. Examination of the upstream DNA sequence reveals two possible promoters of essentially the same efficiency: the P1 promoter of pBR322 and a hybrid promoter which contains both bacterial and pBR322 DNA sequences.